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the two seas, but the minima of the Adriatic are much lower 
than those of the Ionian Sea. These results are based upon 
observations made during one year. 

Mr. J. Baxendell has sent us a copy of the report of the 
Fernley Observatory, Southport, for the year 1898. The 
observatory is maintained by the corporation of that town, and 
is one of the best equipped in the United Kingdom. Observ¬ 
ations have been regularly taken at Southport for nearly thirty 
years, having been commenced by the late Mr. J. Baxendell 
(father of the present observer), who was a meteorologist of con¬ 
siderable repute. The results, it is almost unnecessary to say, 
show evidence of very careful work, and include, in addition to 
the usual elements, observations of sea-surface and underground 
temperature, evaporation, ozone, &c., and a useful table, contain¬ 
ing comparisons with other health resorts, is appended to the 
report. All such stations vie with each other in giving good 
reports of bright sunshine. Southport possesses both the 
Campbell-Stokes burning recorder and the Jordan photographic 
recorder, and we are glad to see that the records of the latter 
are “fixed” before being measured. Possibly this is not done 
at all stations ; when measured before “fixing” the results are 
somewhat exaggerated, as compared with those of the burning 
recorder. We should scarcely have expected the sunshine at 
Guernsey (where a photographic recorder is used) to have been 
greater than at Jersey. 

We have received together the 13th and 14th reports of the 
State Entomologist of the State of New York for 1897 and 
1898, on “Injurious and other Insects.” The report for 1897, 
which was edited by the late Dr. J. A. Lintner, calls attention 
to the decline in the spread of the formidable San Jose scale, 
and deals briefly with a large number of insects, some few being 
noticed at greater length. The two plates represent Tenthredo 
rufopectus, Norton, and three species of Uroceridae, and the 
spines of the larva ot Eacles imperialis, Drury (after Packard), 
The report for 1898 is edited by Dr. Ephraim Porter Felt, 
Acting State Entomologist. During that year much damage 
was caused to trees in America by the attacks of various cater¬ 
pillars. The general character of this report is similar to that 
of the last; both are illustrated with woodcuts in addition to 
the plates, and both contain useful bibliographical notices re¬ 
lating to various insects discussed. The report for 1898 con¬ 
tains nine plates, several of which are devoted to illustrations 
of trees defoliated by caterpillars to an extent fortunately not 
often seen in Europe. The other plates illustrate various moths, 
caterpillars, Coccidae, and the cast skin of a Tarantula. 

The seventh volume of the Annaien tier Sternwarte in 
Leiden , published by the director of the observatory, Prof. 
H. G. van de Sande Bakhuyzen, contains four contributions, 
three of which, as we are told, have been previously distributed 
among some observatories. The first of these, by the director 
himself, is devoted to investigations on the period of rotation 
of the planet Mars, and to variations of his spots. The author 
has made use of all the available data, and finds that in 
Schroeter’s and Herschel’s time a very dark spot, similar in form 
to that of Syrtis Major, but fifty to fifty-five degrees distant 
from the latter, was situated in the region of Cyclopium. This, 
he says, indicates large variations in this part of Mars’ surface. 
He is also led to adopt new values for the time of transit of the 
zero of longitude and the period of rotation, this value for the 
latter being 24I1. 27m. 22 66s., with a mean error of + 0-01325. 
The second paper, also by himself, gives an account of an 
apparatus he has devised for determining the absolute personal 
equation of an observer in making transit observations. The 
chief part of the apparatus consists of a movable and fixed 
prism, the velocity of the former being known. By a simple 
arrangement of mirrors, the artificial star can be viewed in the 
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transit instrument when the latter is set at any altitude. Prof. 
J. C. Kapteyn is the author of the third memoir, which deals 
with the determination of the parallaxes with the meridian 
circle ; while the last paper contains the determination of the 
difference of longitude between Leyden and Greenwich, by Prof. 
H. G. van de Sande Bakhuyzen and his brother, Dr. E. F. 
van de Sande Bakhuyzen; the final value adopted for the 
difference of longitude being given as 17m. 55*8913. 

Messrs. Dulau and Co. have issued a catalogue of book 
and papers on astronomy and meteorology offered for sale by 
them. 

The twenty-ninth volume of the Proceedings of the London 
Mathematical Society has just been published in two parts. 
The volume contains papers read before the Society from 
November 1897 to November 1898; but as brief abstracts of 
these papers have appeared in our reports of Societies, it is un¬ 
necessary to do more now than announce their publication in a 
complete form. 

The fifteenth edition of Kirkes’ well-known “ Handbook of 
Physiology,” by Prof. W. D. Halliburton, F.R.S., has just 
been published by Mr. John Murray. The results of important 
researches in all branches of physiology have been incorporated, 
and the order in which the subjects are treated has been 
modified, the section on the central nervous system being now 
placed towards the end of the book. The additions and alter¬ 
ations will increase the value of the volume to teachers and 
students.—A second edition of “ Chemistry for Photographers,” 
by Mr. C. F. Townsend, has been published by Messrs. 
Dawbarn and Ward, Ltd. 

The additions to the Zoological Society’s Gardens during the 
past week include a Bay-thighed Monkey (Cercopithecus ig- 
natus } <$), a Green Monkey ( Cercopithecus callitrichus) from 
Liberia, presented by Mr. J. F. Braham ; a Lesser White¬ 
nosed Monkey ( Cercopithecus petaurista ) from West Africa, 
presented by Captain F. E. Bishop ; a Cape Jumping Hare 
{Pedetes caffer ) from South Africa, presented by Mr. W. 
Champion ; a Vulpine Phaianger ( Trichosurus vulpecula) from 
Australia, presented by Mr. S. Humble ; a Pel’s Owl { Scoiopeha 
peli) from West Africa, presented by Lieut. E. V. Turner, 
R.E. ; two Ravens ( Corvus corax), European, presented by 
Mr. Francis Walpole ; a Giraffe ( Giraffa camelopardahs , 6 ) 
from South-east Africa, two Elands ( Orias canna , 6 9 } from 
the Transvaal, a Bless-bok (Damaliscus adifrons , 6 ) from 
South Africa, deposited; a Red-faced Ouakari ( Ouacana, rubi- 
cunda , 9 ) from the Upper Amazons, a Naked-throated Bell- 
bird ( Chasniorhynchus nitdicollis ), three Blue-bearded Jays 
( Cyanocorax cyanopogan ) from Brazil, purchased. 
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The comet is increasing in brightness, and is moving in a 
south-easterly direction through Aries and Taurus. On the 17th 
it passes close to the Pleiades, and on the 30th it is close to a 
Tauri (Aldebaran). A telegram from Herr Wolf, of Heidelberg, 
states that the comet is about the nth magnitude (Ast. Nach ., 
Bd. 148, No. 3552). 

Meteor Observations from a Balloon. —The March 
number of the Bull . de la Soc. Astr. de France contains an 
article by M. A. Hansky, of the Meudon Observatory, describ- 
ing his attempt to observe the Leonid meteor shower in 
November 1898 from a balloon. The experiment was so far 
successful in that the observers saw a number of meteors, the 
sky to them being perfectly clear, although to the people on 
terra firma in Paris the sky was completely clouded over. 
This was at a height of only about 150 metres. Attention is 
also drawn to the other astronomical observations which might 
be made in this way when otherwise impossible on abdbunt of 
local weather conditions. Among these may be mentioned the 
observation of solar and lunar eclipses, the zodiacal light, the 
gegenschein, and aurorae, which last are probably very frequent 
but masked by atmospheric glare or insufficient transparency 
of the air at low levels. 

The first balloon ascent for astronomical purposes, so far as 
is known, was made by the Russian chemist Prof. Mendeleef, 
who, by this means, was enabled to observe the total eclipse of 
the sun in 1867. 

Planetary Perturbations. —In Ast. Nach., Bd. 148, 
No. 3549 > Prof. S. Newcomb draws attention to a source of 
error in the formulas used in computing the positions of the 
planets at future or past epochs. In the method of “special 
perturbations,” which is often used, a small error in the decimal 
places, arising from superfluous numbers or uncertainty in the 
data is, from the nature of the integrals, accumulative with the 
time. Prof. Newcomb takes integrals of the various types 
commonly used, and shows the relative errors introduced in 
their evaluation. The mean longitude, requiring two integra¬ 
tions for its determination, will have a more rapidly accumu¬ 
lating error than the other elements, and hence its computation 
should be done with special care. 

U.S. Naval Observatory. —We have just received the 
report of the superintendent of the Naval Observatory for the 
fiscal year ending June 30, 1898, embodying the several 
reports made by the directors of the various departments. 

The 26-inch refractor has almost exclusively been used on 
faint and difficult objects, including observations of D’Arrest’s 
and Giacobini’s comets ; measures of Titan and Japetus for a 
new determination of the mass of Saturn (1 : 3491*8), this ap¬ 
pearing to be affected by the different brightness of the two, so 
new measures of Rhea and Japetus are to be made ; forty-one 
complete measures of position angle and distance of Neptune’s 
satellite were obtained, and the diameters of Mercury and Venus 
on all possible occasions. 

Some interesting experiments were made to spectroscopically 
determine the colour curve of the 26-inch. The minimum 
focal length occurs about E, from which the focal plane for F is 
0*142 inches, and for G (iron) 1 233 inches distant. 

The 12-inch has been used in observing comets, minor 
planets, occultation of stars, and eclipses of Jupiter’s satellites. 
In past years this instrument has been used for the exhibition of 
celestial objects to the public on two evenings each week ; 
this has now been limited to one evening. The number of 
visitors during the year has been nearly 1500. 

Two new instruments have been acquired, a 6-inch transit 
circle and a 5-inch altazimuth, both marking a new departure 
in being made entirely of steel, in the endeavour to reduce to a 
minimum the changes due to flexure and temperature. Both 
instruments have been made by an American firm, this choice 
being seemingly justified by their performance after installation. 

The new tables of the planets Mars, Uranus and Neptune 
are nearly completed ready for publication. 

The department of nautical instruments, chronometers and 
watches was under a great strain during the war with Spain, 
all available instruments in the country being purchased, and 
many having to be sent out without the complete tests usually 
applied before acceptance. 

The magnetic department is likely to be abandoned owing to 
the serious disturbing effects of the currents leaking from the 
numerous electric plants in the immediate vicinity. 
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ALLOYS OF IRON AND NICKEL. 

/V T the Institution of Civil Engineers, on March 28, a paper 
was read on “ Alloys of Iron and Nickel,” by Mr. R. A. 
Hadfield. The effect upon iron of gradually increasing amounts 
of certain added foreign elements has already been investigated 
by Mr. Hadfield in experiments upon the mechanical and 
physical properties of alloys of iron and manganese, silicon, 
aluminium and chromium, both in the cast and forged condi¬ 
tions. The present paper contains the results of a similar 
investigation of the„all.oys of iron and nickel. The addition of 
nickel, either by 9<^e$png..,greater homogeneity or by some 
particular combination with- the iron or carbon present, or both, 
appears to confer properties upon the alloy equivalent to an 
annealing, or, if annealing be employed, to reduce the stress 
produced by forging ; it does this even in the annealed material 
without injuring or seriously lowering the elastic limit. In this 
respect, therefore, its presence is of considerable practical 
utility. It would appear there is considerable room for improv¬ 
ing the material of propeller-shafts. The well-known Russian 
metallurgist, Chernoff, has stated that steel is composed of 
crystals of metallic iron cemented by carbide of iron, the 
result being that in the case of nickel-iron alloys the inter¬ 
crystalline spaces (a subject which has been fully and carefully 
investigated by Mr. T. Andrews, F.R.S., as regards ordinary 
steel) are much more completely filled, and the cohesion conse¬ 
quently rendered more powerful. The points of solidification 
of the cement and crystals are nearer, thus producing or main¬ 
taining a more intimate interweaving of the elements. In 
support of this theory may be cited the fact that without doubt 
nickel-iron alloys show less tendency to segregation, which 
apparently indicates that the combinations formed at high tem¬ 
perature are more intimately maintained when the alloy cools and 
becomes solidified than is the case with ordinary steel. That 
scientific evolution disregards nationalities is well illustrated 
in the case of the metal nickel and its developments. The 
Swedish chemist Cronstedt, at work in his laboratory, conceived 
the idea that the deceptive Kupfer-Nickel is a metal containing 
a new element; from him it passed to other Swedish 
investigators, thence to those of German, French, and other 
nationalities. Attempts were made by Faraday to artificially 
produce meteoric iron ; similar efforts were afterwards made in 
France, Germany and elsewhere. Apparently a period of 
inactivity followed, during which, however, first one and 
then another experimenter added facts to the general stock. 
Finally, as regards the metallurgy of nickel as applied to iron 
and steel, Marbeau, in France, applied the matter experi¬ 
mentally ; Schneider, in France, perfected its application to a 
number of purposes, chiefly armour-plates ; Riley brought the 
manufacture to a practical issue in England; American and 
Canadian enterprise followed in the perfecting of cheaper 
methods of producing nickel, and a new product—nickel steel 
-—appeared. It has taken about 125 years to arrive at the stage 
reached to-day. No one person, no one nationality, can lay 
claim to its discovery, to its inception. If a chart were con¬ 
structed on genealogical lines, how much would be seen to have 
sprung from the laboratory experiments by Cronstedt ? But, 
if it were possible, long before the work of the Swede would be 
discovered the early workers of the old world in China and 
Japan, about whose work dates and facts were inaccessible. 
Apparently, to modern ideas, mention of nickel appears to have 
struggled into existence between the years 1600 and 1700, but 
the metal must have been well known, not merely centuries, but 
almost thousands of years earlier. 


THE PRESENT STATE OF EVOLUTION} 


^ANLY a little less than fifty years have passed since the pub¬ 
lication of Darwin’s “Origin of Species, 5 ' and the general 
acceptance by naturalists of the theory of descent. Since 1848 
the sciences of embryology, cytology, and comparative anatomy 
based on embryology—or, as it is now called, morphology—have 
been placed on a firm foundation. It is but little over half a 
century since the uniformitarian views of Lyell were promul¬ 
gated. The cell doctrine was born in 1839; the view that pro- 


1 Prologue of an address entitled “A Half-Century of Evolution, with 
special reference to the Effect of Geological Changes on Animal Life,” 
delivered by Prof. Alpheus S. Packard before the Section of Zoology of the 
American Association for the Advancement of Science at the Boston 
meeting (fiftieth anniversary) on August 22, 1898. 
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